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The phenomenological experience of lexical retrieval involves conscious and active 
attempts to retrieve semantically related information, but the direct influence of this retrieval 
process on subsequent retrieval is presently unknown. We investigated the influence of passively 
viewing or actively retrieving different types of information at the critical moment preceding 
lexical retrieval through a novel priming paradigm. Participants attempted to retrieve target 
words (e.g., FOLIAGE) from their low-frequency definitions or descriptions (e.g., the leafy parts 
of a plant or tree, collectively). Across five experiments, target retrieval was preceded by the 
brief presentation of a prime word (Experiment 1), progressive demasking of the prime 
(Experiment 2), the retrieval of a prime word from its description (in Experiments 3 and 4), or 
retrieval of a prime word from episodic memory (Experiment 5). Primes were either “both” 
semantically and phonologically related (e.g., FOREST), only phonologically related (e.g., 
FOLDING), only semantically related (e.g., VEGETATION), or unrelated (e.g., PRODIGY) to 
the target word. In Experiment 1, phonological facilitation in target retrieval accuracy was 
observed when primes were passively viewed. In contrast, when participants attempted to 
identify primes via demasking (Experiment 2) or retrieve primes from their definitions 




semantic and “both” primes in Experiments 3 and 4 facilitated target retrieval, and failure to 
retrieve semantic and “both” primes resulted in decreased target accuracy. This inhibitory 
influence of prime retrieval did not extend to retrieval of unrelated primes from episodic memory 
(Experiment 5). These studies suggest that unsuccessful retrieval of information from the same 




Chapter 1: Introduction 
 
When an individual attempts to retrieve a word from an existing network of knowledge, 
numerous interdependent processes are engaged. First, as the individual searches the network for 
the intended word, concepts that overlap in semantic features with the intended word are  
activated, some of which are explicitly retrieved. For example, in the attempt to retrieve the 
name of the author of the novel, Little Women, names of other female authors in the same literary 
genre may come to mind (e.g., Charlotte Bronte, Jane Austen, etc.). In the ideal situation, such 
semantically related associates and alternatives are slowly eliminated, and this process converges 
onto the correct answer (e.g., Louisa May Alcott). Semantic access to the word then activates 
orthographic and/or phonological nodes, leading to successful production of the target word 
(Levelt, 2001). However, in situations where the semantic representation of the intended word is 
not sufficiently activated to override other semantically related alternatives, it is possible that 
viewing or retrieving semantically related words or concepts may in fact interfere with access to 
the intended word (for a review, see Roediger & Neely, 1982), leading to unsuccessful retrieval. 
The phenomenological experience of lexical retrieval often involves actively producing related 
information (Brown & McNeill, 1966), but the extent to which active production of semantically 
related information during lexical retrieval to definitions influences subsequent retrieval has not 
been thoroughly investigated. 
One approach to studying lexical retrieval involves presenting a prime word before an 
attempt to retrieve the intended target word from a low-frequency word definition (Kumar et al., 




(under review) presented participants with low-frequency word definitions (e.g., “The leafy parts 
of a plant or tree, collectively”), followed by briefly presented primes (300 ms) that were 
phonologically related (e.g., folding), semantically related (e.g., vegetation), “both” 
phonologically and semantically related (e.g., forest), or unrelated (e.g., prodigy) to the target 
word (e.g., foliage). Across three experiments, they found robust facilitation from the 
phonological primes in target retrieval, and also reported reduced facilitation from “both” primes 
due to semantic overlap between the prime and the target, suggesting that phonology and 
semantics may exert competing influences on lexical retrieval. Importantly, they did not find any 
evidence of a difference in retrieval accuracy between semantic and unrelated primes, suggesting 
that the influence of presenting “pure” semantic primes on subsequent target retrieval was 
neither facilitatory nor inhibitory. Other lexical retrieval studies have also reported reduced 
facilitation from combined phonological and semantic (“both”) primes (White, Abrams, & 
Frame, 2013), compared to pure phonological primes, and increased tip-of-the-tongue (TOT) 
reports following semantic primes compared to phonological primes (Meyer & Bock, 1992). 
However, an important feature of these experiments is that the primes in these studies were 
passively viewed before attempted target retrieval. Indeed, there is some evidence to suggest that 
active production of primes may differentially influence target retrieval, compared to conditions 
when primes are passively presented before attempted target retrieval.  
To our knowledge, two studies have examined the effect of overtly retrieving 
semantically related primes on subsequent target retrieval from low-frequency word definitions. 
Cross and Burke (2004) examined the effect of producing semantically related or unrelated 
words on the occurrence of TOTs in younger and older adults. Participants first produced the 




the musical My Fair Lady whom Prof. Higgins transforms into a fashionable lady presentable to 
society). The fictional character was either semantically related (e.g., Eliza Doolittle) or 
unrelated (e.g., Sundance Kid) to the subsequent target word (e.g., Audrey Hepburn). After two 
filler trials, participants named the picture of the celebrity who played that famous character. 
They found that producing the name of a related character did not influence the occurrence of 
TOTs in younger or older adults, although it resulted in higher accuracy, compared to producing 
an unrelated prime. They interpreted these results as evidence that semantically related alternate 
words do not produce TOTs or block access to the target word, but may actually facilitate 
retrieval via a spreading activation mechanism. However, it is important to note that Cross and 
Burke (2004) used related primes that were likely first associates, i.e., the primes were names of 
famous characters played by the same target actor. Thus, it is possible that activating this prime 
information may have in fact led to activating the target word itself, thus eliminating the 
possibility of greater TOT occurrence. Indeed, this would also explain the higher accuracy rates 
after producing a related prime, compared to an unrelated prime. It is possible that primes that 
are semantically related but not directly associated to the target may indeed interfere with or 
facilitate subsequent retrieval. Moreover, Cross and Burke (2004) excluded trials on which 
participants did not produce the correct prime, so it is unclear whether the prior retrieval 
“attempt” in and of itself facilitated or inhibited subsequent target retrieval in this study. 
In a similar, more relevant study, Oberle and James (2013) examined the effect of 
producing “both” semantically and phonologically related primes and unrelated primes, on 
subsequent target retrieval. Participants first viewed a word description (e.g., The actor famous 
for his roles in movies such as Risky Business, Top Gun, etc.) and named a celebrity that was 




(e.g., Tom Cruise) or unrelated (e.g., Nicholas Cage) to the target word (e.g., Tom Hanks). After 
two filler trials, participants named a picture of the target celebrity. Participants also stated 
whether they knew, did not know, or were in a TOT state for the celebrity’s name after each 
description or photo. Importantly, to ensure that all participants knew the correct prime, prime 
descriptions remained on the screen for 12 seconds, followed by the presentation of the correct 
prime answer for 6 seconds. They found that “both” primes produced more correct responses to 
the target photo, and also led to fewer reported TOTs in both young and older adults, compared 
to an unrelated prime. They interpreted this pattern within the framework of the transmission-
deficit hypothesis, according to which related primes strengthen connections between words, and 
thus facilitate production.  
However, the results from the Oberle and James study raise two important questions. 
First, the primes in this study were “both” semantically and phonologically related to the target, 
so it is unclear whether the facilitation observed was due to the semantic or phonological 
relationship between the prime and target. Further, the “both” primes shared the full first name 
with the target, and it is possible that primes that share only partial phonology may not produce 
similar results (see White, Abrams & Frame, 2013). Indeed, other studies have shown that 
compared to pure phonological primes, “both” primes in fact produce less facilitation in target 
retrieval, specifically when the prime shares the first syllable with the target word (Kumar et al., 
under review; White, Abrams & Frame, 2013). Second, although participants in this study 
produced responses to prime descriptions, the effect of producing the correct or incorrect prime 
on subsequent target retrieval was not reported. The influence of retrieving incorrect, but related 
words prior to target retrieval thus remains unknown. On one hand, successful production of 




(Cross & Burke, 2004; Oberle & James, 2013), and facilitate subsequent target retrieval. On the 
other hand, failure to produce such words may in fact inhibit semantically related representations 
(Barnhardt et al., 1996) and thus disrupt target retrieval, consequently leading to the 
phenomenological experience of “blocking” (Schacter, 1999). There is not much supporting 
evidence for the blocking hypothesis in the TOT literature (Cross & Burke, 2004; Burke et al., 
1991; Meyer & Bock, 1992), and studies that do show evidence of inhibition from semantically 
related primes (as discussed in Roediger & Neely, 1982) either included correct target words as 
one of the presented primes (Brown, 1979), had participants knowingly retrieve multiple items 
from the same semantic category or used a picture naming paradigm (Brown, 1981). However, 
the specific effect of a single prime retrieval event in and of itself has not been investigated in 
these studies. Thus, it is theoretically important to investigate whether there is any evidence of 
disruption or blocking due to successful and unsuccessful prime retrieval on immediate target 
retrieval. 
There is some additional evidence from word generation and list reading paradigms that 
active processing of related information can inhibit subsequent retrieval processes. Blaxton and 
Neely (1983) examined the influence of actively producing primes and targets in a word 
generation task. Participants either actively generated targets (e.g., BASS) within a semantic 
category (e.g., FISH) from a letter cue (e.g., B___?) or simply read the target, following one or 
four semantically related (e.g., COD) or unrelated primes (e.g., BASEBALL) which were also 
either actively generated or simply read after a category name (e.g., FISH). They found that 
when primes were simply read, related primes facilitated target generation and reading. 
However, when primes were actively generated, no such facilitation was observed in target 




Further, they also reported greater response omissions in target generation following generation 
of semantic primes overall, compared to unrelated primes, suggesting that overt production of 
semantically related primes can potentially interfere with subsequent target generation processes. 
Importantly, again, the influence of unsuccessful prime generation processes on target generation 
was not examined in this study. Other research has also suggested that active selection or 
processing of semantically related words prior to target retrieval disrupts subsequent retrieval 
(Barnhardt et al., 1996; Tipper & Cranston, 1985). However, given that the subsequent tasks in 
these studies were list reading, word generation and lexical decision, we cannot conclude 
whether the same influences of prime retrieval failure and success would also extend to 




Chapter 2: Overview of the Present 
Experiments 
The present set of experiments were designed to investigate younger adults’ ability to 
retrieve targets from low-frequency word definitions, following active retrieval of primes that 
were “both” semantically and phonologically, phonologically, semantically or unrelated to the 
target word. To anticipate, in Experiment 1, we examined the influence of simply presenting 
each type of prime before retrieving the target from a low-frequency word definition. We were 
mainly interested in replicating the previously reported pattern of passive phonological prime 
facilitation prior to target lexical retrieval (e.g., Kumar et al. under review; Meyer & Bock, 1992) 
with a different stimulus set.  
The present study differed from previous studies in the following manner. Specifically, as 
shown in Figure 1, we investigated the influence of the primes not only in target retrieval, but 
also in response latency in a progressive demasking procedure (Ferrand et al., 2011) immediately 
following target retrieval (see Figure 1). We also assessed the phenomenological experience of 
participants during lexical retrieval across prime types. As shown in Figure 1, after attempting to 
retrieve the target from its definition, participants also specified their retrieval state. If exposure 
to semantically related information introduces lexical competitors in the system, it is possible 
that presenting semantically related information (i.e., in the semantic and “both” primes) may 
produce greater TOT and blocking experiences (Jones & Langford, 1987; Meyer & Bock, 1992), 





Figure 1. Experiment 1 paradigm 
In Experiment 2, we investigated the influence of progressively demasking the prime on 
subsequent retrieval of a target word from its definition (see Figure 2). Here, we were interested 
in understanding the impact of gradual and prolonged retrieval processes for the prime on 
subsequent target retrieval processes, compared to the relatively brief and passive presentation of 
the prime in Experiment 1. Previously, Grainger et al. (2005) reported null effects of 
phonological neighborhood density in a progressive demasking task, where participants 
identified words with high/low orthographic and phonological neighborhoods. Thus, in contrast 
to Experiment 1, we might expect that progressive demasking of phonological primes may not 





Figure 2. Experiment 2 paradigm. 
In Experiment 3, we examined the effect of actively retrieving primes from short 
definitions or descriptions before participants viewed a low-frequency word definition and 
attempted to retrieve the target (see Figure 3). We were specifically interested in investigating 
the impact of these prior prime retrieval processes on subsequent target retrieval. Consistent with 
studies discussed earlier where the prime was actively produced, we predicted that successfully 
retrieving semantic and “both” primes would facilitate target retrieval compared to phonological 
and unrelated primes, but failure to retrieve semantic and “both” primes may produce 
interference in subsequent target retrieval (Barnhardt, Glisky, Polster & Elam, 1996; Blaxton & 
Neely,1983; Tipper & Cranston, 1985). In Experiment 4, we tested the influence of retrieving 
only semantic primes compared to retrieving only unrelated primes, to further clarify the specific 





Figure 3. Experiment 3 & 4 paradigm. 
 Finally, in Experiment 5, we were interested in understanding whether the inhibitory 
effect of active production of primes extends to other types of retrieval situations. Specifically, 
we explored whether active retrieval from episodic memory influences subsequent retrieval of 
the target word from a low-frequency word definition. As shown in Figure 4, participants first 
studied a list of word pairs (e.g., BEAR-ALIVE), and then attempted to recall the item (e.g., 
ALIVE) when presented with a cue (e.g., BEAR-??????). Immediately after attempting to recall 
an item, participants attempted to retrieve a target word (e.g., foliage) from its definition as 
before. The item and the target were both progressively demasked after the first retrieval attempt. 
If the inhibitory influence of primes only occurs for retrieval from semantic memory, then we 




of retrieval also extends to episodic memory retrieval situations, we should see an effect of item 
retrieval success or failure on subsequent target retrieval.  
 




Chapter 3: Experiment 1 
3.1 Method 
3.1.1 Participants 
 Thirty-six young adults (Mage = 20.36 years, SD = 3.3) were recruited from undergraduate 
courses at Washington University and received course credit for participation. Mean score on the 
Shipley Vocabulary Test was 33.92 (SD = 3.20), and mean years of education was 13.5 (SD = 
1.6). All participants were native English speakers. 
3.1.2 Materials 
 The stimuli consisted of seventy-two target words, and each target word was matched 
with four other words which served as “both”, phonological, semantic or unrelated primes. 
Thirty-three of the target words were proper nouns (names of people or places) and the 
remaining were common nouns, adjectives, and verbs. Fifty-nine target words and target 
definitions were taken from our previous study on lexical retrieval (Kumar et al., under review.), 
forty-three of which were taken or adapted from other studies (Burke et al., 1991; James & 
Burke, 2000; Meyer & Bock, 1992). We also retained forty-nine phonological primes, forty-
seven semantic primes and forty-one “both” primes from our previous work. The remaining 
target words, primes, target definitions were specifically developed for this experiment. The 
unrelated primes for target words were chosen from among the phonological, “both” and 
semantic primes and counterbalanced across twelve separate lists. Typically, phonological and 
“both” primes overlapped in the first letter with the target word, but sometimes also in the 




and “both” primes were from the same semantic category. The full set of stimuli is available in 
the Appendix.  
3.1.3 Pilot Study 
 In order to ensure that the stimuli were constrained appropriately, we conducted a 
semantic-phonological rating task on Amazon Mechanical Turk. Specifically, we were interested 
in evaluating if the stimuli in the “both” condition are similar to the phonological condition in 
phonology, and similar to the semantic condition in semantics. On each trial, participants were 
presented the target word and one of the three related primes (i.e., “both”, phonological or 
semantic). Eighty participants (Mage = 36.1 years, SD = 8.9) rated the 216 target-prime word 
pairs on a 7-point Likert scale with ratings that ranged from 1 (not related at all) to 7 (highly 
related) for relatedness in sound or meaning. The type of rating task was manipulated between-
subjects, with 40 participants randomly assigned to the phonology/sound condition, and 40 
participants randomly assigned to the semantic/meaning condition. As shown in Figure 5, the 
primes mostly achieved the goal. Specifically, the “both” primes were similar to the 
phonological primes when rated on sound (mean rating for “both” primes = 3.36, mean rating for 
phonological primes = 4.33), whereas the “both” primes were very similar to the semantic primes 
when rated on meaning (mean rating for “both” primes = 4.54, mean rating for semantic primes 
= 5.13). Having said this, there were reliable differences in the “both” primes from the semantic 
and phonological conditions in the meaning-based rating and sound-based rating (p < .05). The 
ratings afford a direct measure of the strength of the relationship and so we used these estimates 





Figure 5. Ratings for PRIME-TARGET pairs for each prime type and rating task. Error bars 
represent standard errors of the mean. Asterisks indicate significant comparisons (p < .05). 
3.1.4 Procedure 
 Each participant received all 72 target words, presented in a random order, in four blocks 
of 18 trials. For each participant, each prime type (“both”, phonological, semantic and unrelated) 
occurred for 18 words, and prime types for each target word were counterbalanced across 
participants, such that every participant received one of the four prime types for each target, and 
neither primes nor targets were repeated within a given participant. Each experimental trial 
consisted of six components: prime, target definition, target response, state declaration, target 
demasking and target identification response (see Figure 1). Each prime was presented at the 
center of the screen for 300 ms. Immediately following the prime, the target definition was 
presented for 10 seconds at the center of the screen and participants attempted to retrieve the 




definition. After typing a response and/or pressing the spacebar, participants indicated their 
retrieval state, by choosing between (1) You knew the answer, (2) Did not know the answer, (3) 
You have a related, but incorrect word in mind, and (4) The word is at the tip of your tongue. 
Based on Brown and McNeill (1966), in the instructions before the experimental trials, 
participants were told that a TOT state was a situation in which they know the answer but cannot 
come up with it right away, though they feel it is on the verge of coming to them. After declaring 
their metacognitive state, participants also identified the target through the progressive 
demasking procedure (Ferrand et al., 2011). 
 During progressive demasking, the display alternated between the target (e.g., foliage) 
and a mask (a row of pound signs matching the length of the word, e.g., ######). The total 
duration of target-mask pair was held constant at 500 ms but the ratio of target display time to 
mask display time progressively increased. In the first cycle, the mask was presented for 500 ms. 
In the second cycle, the target was displayed for 16 ms followed by the mask for 484 ms. The 
duration of the target increased at each cycle (0, 16, 32,...,500 ms) and the duration of the mask 
decreased (500, 484, 468,…0 ms). The demasking procedure continued until the target was fully 
revealed for 500 ms, or until the target was identified by the participants by pressing the 
spacebar. Participants then typed in the correct answer on the next screen. The next trial began 
immediately after typing in the correct answer and pressing spacebar. Participants were given 3 
practice trials, followed by 72 experimental trials. After every 18 trials, participants received a 
short break and continued with the experiment when they were ready. 
3.2 Results 
After attempting to retrieve the target, participants reported their retrieval state on each 




know the correct answer to the definition; (3) They have another incorrect word in mind; (4) The 
word is at the tip of their tongue. Although we examined the impact of prime condition on 
retrieval states in our initial analyses, there were no consistent effects in state declaration across 
any of the experiments. Hence, we primarily focus on accuracy and response latencies for prime 
and target retrieval in the analyses reported below (see Footnote 1 for details of state declaration 
analyses).  
3.2.1 Target Retrieval Accuracy 
Figure 6 displays the mean accuracy for target retrieval for each prime condition. We 
conducted a repeated-measures, one-way Analysis of Variance (ANOVA) on participants (F1) 
and items(F2), which yielded a main effect of prime condition, F1(3, 105) = 3.88, p = .01, 
ηp2=.09; F2(3, 213) = 6.06, p < .001, ηp2=.08. Follow-up comparisons revealed that target 
accuracy was greater when participants saw a phonological prime, compared to a semantic (p = 
.03), “both”, (p = .01) and unrelated prime (p = .01). There were no other differences between 





Figure 6. Mean target retrieval accuracy across prime conditions and experiments. Error bars 
represent standard errors of the mean. Asterisks indicate significant comparisons (p < .05). 
3.2.2 Effect of Prime Condition on Target Demasking 
After attempting to retrieve the target and reporting their retrieval state, participants also 
identified the correct answer through progressive demasking. We examined the influence of the 
primes on subsequent response latencies to identify the target through demasking. To avoid the 
undue influence of outliers in analyses of response latencies, each individual’s response times 
(RTs) were screened in the following manner. First, RTs faster than 250 ms and slower than 
7000 ms were removed. Second, a mean and standard deviation were calculated from the 
remaining trials for each participant and any RTs that exceeded 3 standard deviations (SDs) from 
the participant mean were also removed. 1.9% of the total trials were excluded in this process. 
After this trimming procedure, we standardized the remaining trials and conducted all primary 
analyses using trial-level standardized RTs, to eliminate any effects of general slowing and 
individual differences across participants. A one-way ANOVA yielded no effect of prime 
condition, F1<1;F2<1.   
3.3 Discussion 
Results from Experiment 1 provide clear evidence for phonological facilitation in target 
retrieval accuracy. These results replicate and extend our previous work on the influence of 
presenting phonological primes on lexical retrieval. Kumar et al. (under review) previously 
showed that when participants are presented with a phonological prime after a low-frequency 
word definition, they are more likely to retrieve the target word, compared to a “both”, semantic 




a phonological prime before the definition also produces facilitation, similar to presenting the 
prime after the definition.  
Interestingly, we do not find any evidence of prime influence on subsequent response 
times to identify the target through progressive demasking. Kumar et al. (under review) showed 
that processing a briefly presented prime before target retrieval interfered with participants’ 
ability to select the correct answer in a subsequent multiple-choice task, especially for semantic 
and “both” primes. Further, this interference effect persisted even when participants were 
instructed that the prime was not the answer to the definition, although it was remarkably 
reduced in younger adults, compared to older adults. Similar to Kumar et al. (Experiment 2), 
participants in the present experiment were also instructed that the prime was not the answer to 
the definition, but importantly, the subsequent progressive demasking task was more implicit in 
nature, in contrast to an explicit multiple-choice task. We did not observe any influence of 
primes on subsequent target identification via demasking, suggesting that the effect of passively 
presenting phonological primes for brief durations does not extend to implicit processes for 
identifying the target word.  
However, as previously discussed, it is possible that when participants are actively 
engaged in identifying the prime through progressive demasking, compared to passively viewing 
it as in Experiment 1, lexical inhibition of competing phonological nodes may lead to the loss of 
phonological facilitation in subsequent target retrieval (Grainger et al., 2005) and also impact 
subsequent implicit processes. Thus, in Experiment 2, we investigated whether gradual and 
prolonged exposure to the prime differentially influences immediate target retrieval as well as 
subsequent implicit processes of identifying the target word, compared to passively viewing the 




Chapter 4: Experiment 2 
4.1 Method 
4.1.1 Participants 
Thirty-nine young adults (Mage = 23.2 years, SD = 6.4) were recruited from 
undergraduate courses at Washington University and received course credit for participation. 
Thirty-six participants were native English speakers and the remaining three participants were 
excluded from further analysis due to extremely low (<5%) accuracy in the task. Mean score on 
the Shipley Vocabulary Test for younger adults was 33.92 (SD = 3.20), and mean years of 
education was 13.83 (SD = 2.8).  
4.1.2 Materials 
Materials were identical to those in Experiment 1. 
4.1.3 Procedure 
The experimental procedures were identical to those in Experiment 1 with one exception. 
Instead of passively viewing the prime for 300 ms, participants identified the prime through the 
progressive demasking procedure described earlier. The demasking procedure continued until the 
prime was fully revealed for 500 ms, or until the prime was identified by the participants by 
pressing the spacebar. Participants then typed in the correct prime on the next screen. 
Immediately after typing in the correct prime and pressing spacebar, the target definition 
appeared on the screen, and participants attempted to retrieve the target, specified their retrieval 





4.2.1 Effect of Prime Condition on Target Retrieval Accuracy 
Figure 6 displays the mean accuracy for target retrieval for each prime condition. A one-
way Analysis of Variance (ANOVA) revealed no effect of prime condition, F1<1; F2<1. 
4.2.2 Effect of Prime Demasking on Target Retrieval Accuracy 
Although there was no  influence of prime condition on target retrieval accuracy, it is 
possible that response latencies to identify the prime implicitly influence retrieval processes for 
the target. Thus, we examined the influence of response latencies to identify the prime on 
subsequent target retrieval accuracy. In our analyses, we first excluded all trials for which the 
participant did not identify the correct prime. Then, we screened outliers using the same 
procedure as in Experiment 1, which excluded 4.6% of the total trials. After screening, we 
standardized the remaining trials and conducted all primary analyses using trial-level 
standardized RTs, to account for general slowing and individual differences. We used 
generalized linear mixed models (with a logit link) from the lme4 package (Bates & Sarkar, 
2006) in the RStudio environment (R version 3.4.2 (2017-09-28), R Development Core Team, 
2006) to examine the relationship between response latencies to identify the target and retrieval 
accuracy. We sequentially added random intercepts for participants and items and random slopes 
for prime condition and standardized RTs, and assessed the increment in model fit after the 
inclusion of each additional random effect. Model fit was assessed using chi-square tests on the 
log-likelihood values to compare incremental models (Bates & Sarkar, 2006). Model fit 
increased significantly for the random intercepts, but not for the random slopes and thus only 




standardized RTs to demask the prime, prime condition, as well as the two-way interaction 
between prime condition and standardized RTs in the final model as predictor variables. 
Following Aschenbrenner and Balota (2013), we relied on the procedure of a t and z value 
greater than 2.0 to indicate statistical significance.  
Table 1 displays the fixed effects estimates from the final model. We observed a main 
effect of RT to identify the prime on target retrieval accuracy (F = 4.84 , p =.03). Importantly, 
however, there was no effect of prime condition (p = .17), and the two-way interaction was not 
significant (p = .70), suggesting that response latencies to identify the prime did not differentially 
influence target retrieval accuracy across the prime conditions.   
Table 1 
Fixed and random effect estimates from the best-fitting model predicting target retrieval 
accuracy from standardized RTs (z-RT) to identify the prime via progressive demasking. 
Fixed Effects Experiment Predictor(s) F p-value 
 2 Prime Condition 1.67 .174 
  z-RT to identify prime 4.84 .029 
  z-RT x Prime Condition 0.472 .703 
 3 Prime Condition 1.57 .195 
  z-RT to identify prime 7.34 .006 
  z-RT x Prime Condition 3.27 .021 




  z-RT to identify prime 7.74 .005 
  z-RT x Prime Condition 6.40 .012 
 5 z-RT to identify prime 1.63 .202 
Random Effects Experiment Estimate Std. Error  
Subject 2 .042 .178  
 3 .011 .104  
 4 .015 .109  
 5 .043 .178  
Item 2 .034 .161  
 3 .027 .084  
 4 .037 .173  
 5 .051 .194  
 
4.2.3 Effect of Prime Condition on Target Demasking 
We also examined the influence of prime condition on response latencies to identify the 
target via demasking, as in Experiment 1. Again, a one-way Analysis of Variance (ANOVA) 
revealed no overall effect of prime condition on target identification times, F1<1; F2<1. 
4.3 Discussion 
Results from Experiment 2 indicate that when prime information is gradually identified 
through progressive demasking, no facilitation from phonological primes is observed in target 




1, 2) x 4 (Prime Condition: Phonological, Semantic, “Both”, Unrelated) ANOVA revealed a 
marginally significant interaction by-participants, F1(3,210) = 2.31, p = .08, which was 
significant by-items, F2(3,213) = 3.04, p = .03, further reflecting a between-experiment 
difference in retrieval accuracy in the phonological condition. These results suggest that 
prolonged exposure to the prime before attempted target retrieval eliminates any overt benefit 
from the phonological prime. As noted, Grainger et al. (2005) reported null effects of 
phonological density in a progressive demasking task, where participants identified words with 
high and low orthographic and phonological neighborhoods. They suggested that this null effect 
occurs because the progressive demasking task requires unique word identification, which 
produces lexical inhibition of competing phonological codes, and overcomes any facilitative 
effect of phonological neighborhood, resulting in a null effect. This could clearly explain the lack 
of facilitation from phonological primes in Experiment 2. Specifically, participants were engaged 
in a word identification task for the prime, which may have led to the inhibition of competing 
phonological nodes, resulting in a null effect of phonology in subsequent target retrieval.  
The current pattern of results suggests that a more sensitive measure of prime processing 
eliminates any overall phonological facilitation in subsequent performance on the target word. 
However, it is important to note that even though the progressive demasking task slows down 
prime processing, it does not simulate the phenomenological experience of retrieving words from 
the same semantic space, as is common in situations when an individual is trying to retrieve an 
intended word. Thus, in Experiment 3, we investigate whether explicit retrieval of a prime from a 
definition influences subsequent target retrieval processes, when prime retrieval is intended to 





Chapter 5: Experiment 3 
5.1 Method 
5.1.1 Participants 
Forty-eight young adults (Mage = 19.2 years, SD = 1.2) were recruited from undergraduate 
courses at Washington University and received course credit for participation. Mean score on the 
Shipley Vocabulary Test for younger adults was 33.92 (SD = 3.20), and mean years of education 
was 13.83 (SD = 2.8). All participants were native English speakers. 
5.1.2 Materials 
Materials were identical to those in Experiment 2, with one exception. Each prime word 
also had a definition associated with it, that was specifically created for this experiment, using 
the Oxford English dictionary. Definitions that included the target word were modified; the 
complete list of stimuli is available in the Appendix.  
5.1.3 Procedure 
Each experimental trial consisted of seven components: prime definition, prime response, 
prime demasking, target definition, target response, state declaration and target demasking (see 
Figure 3). Each prime definition was presented at the center of the screen until participants typed 
a response and/or pressed the spacebar. Immediately after pressing the spacebar, the prime was 
slowly revealed on the screen through the progressive demasking procedure. The demasking 
procedure continued until the prime was fully revealed for 500 ms, or until the prime was 
identified by the participants by pressing the spacebar. Participants then typed in the correct 
prime on the next screen. Immediately after typing in the prime and pressing spacebar, the target 




typing a response and/or pressing the spacebar, participants indicated their retrieval state and 
subsequently identified the target through the progressive demasking procedure.  
5.2 Results 
5.2.1 Effect of Prime Condition on Target Retrieval Accuracy 
Figure 6 displays the mean accuracy for target retrieval for each prime condition. A one-
way Analysis of Variance (ANOVA) yielded no overall effect of prime condition, F1(3, 141) = 
1.06, p = .37, ηp2=.02; F2(3, 213) = 1.88, p = .13, ηp2=.03. 
5.2.2 Effect of Prime Retrieval on Target Accuracy 
Figure 7 (Panel 1) displays the mean target retrieval accuracy for each prime condition, 
as a function of whether the prime was retrieved or not retrieved. We performed linear mixed 
effects analyses to examine the influence of prime type and prime retrieval on subsequent target 
retrieval accuracy, and included overall prime accuracy as a covariate in these analyses, to 
account for any differences in retrieval accuracy for the primes. Table 2 displays the fixed effects 
estimates from the final model. Importantly, we observed a reliable two-way interaction between 
prime type and prime retrieval (F = 2.92 , p = .03). The two-way interaction indicated that the 
likelihood of retrieving the prime or failing to retrieve the prime significantly predicted the 
likelihood of retrieving the subsequent target. Importantly, follow-up comparisons revealed that 
this effect was mainly driven by the semantic and “both” primes, such that the difference 
between correct and incorrect target retrievals was marginally greater when semantic primes 
were retrieved or not retrieved, compared to phonological ( = -0.24, t =-1.86, p = .06), and 
unrelated primes ( = -0.24, t =-1.93, p = .05). The difference between correct and incorrect 




retrieved, compared to phonological ( = -0.28, t =2.22, p = .03), and unrelated primes ( = -
0.28, z =-2.27, p = .02). Indeed, when prime conditions were collapsed across the meaning 
dimension, this effect indicated that when semantic and “both” primes were retrieved, they 
produced facilitation, compared to phonological and unrelated primes, p = .002. However, when 
semantic and “both” primes were not retrieved, they produced inhibition, compared to 
phonological and unrelated primes, p < .001. There were no differences between the 
phonological condition and unrelated condition in the proportion of correct and incorrect target 






Fixed and random effect estimates for target retrieval accuracy as a function of prime condition 
and prime retrieval accuracy 
Fixed Effects Experiment Predictor(s) F p-value 
 3 Prime Condition 1.49 .195 
  Prime Retrieval 12.92 .003 
  Prime Retrieval x Prime Condition 





 4 Prime Condition 0.59 .088 
  Prime Retrieval 17.52 .003 
  Prime Retrieval x Prime Condition 





 5 Item Retrieval 









Subject 3 .006 .073  
 4 .004 .055  
 5 .037 .159  
Item 3 .028 .158  
 4 .040 .049  








Figure 7. Target retrieval accuracy as a function of prime retrieval accuracy and prime condition, 
in Experiments 3, 4 and 5. Error bars represent standard errors of the mean. Asterisks indicate 




5.2.3 Effect of Prime Demasking on Target Accuracy 
Just as prime retrieval had an influence on subsequent retrieval accuracy, it is possible 
that response latencies in prime demasking also systematically predict target accuracy. Thus, we 
examined the influence of response latencies to identify the prime through the demasking 
procedure on subsequent target retrieval accuracy using generalized mixed effect models (with a 
logit link). The same screening procedures as in Experiment 2 were followed, which eliminated 
3% of the total trials. Table 1 displays the fixed effects estimates from the final model. 
Importantly, we observed a significant two-way interaction between standardized RTs and prime 
condition (F = 3.27, p =.02). As shown in Figure 8 (Panel 1), the relationship between response 
time to identify the prime and target retrieval accuracy was magnified in the “both” ( = -0.33, z 
=-2.53, p = .01) and marginally in the semantic ( = -0.21, z =-1.67, p = .09) prime condition, 
compared to the unrelated prime condition. This suggests that faster (slower) identification of the 
semantic and “both” primes in demasking led to higher (lower) retrieval accuracy for the target 
word, compared to the unrelated primes. There were no differences between the phonological 













Figure 8. Mean target retrieval accuracy as a function of standardized response times to identify 




5.2.4 Effect of Prime Demasking on Target Demasking 
In addition to examining the effect of prime demasking latencies on target accuracy, we 
also examined the influence of RTs to identify the prime through the demasking procedure on 
RTs to identify the target through demasking, using linear mixed effect models. Table 3 displays 
the fixed effects estimates from the final model. We observed a marginally significant two-way 
interaction between RT to identify the prime and prime condition (F = 2.27 , p = .08). As shown 
in Figure 9 (Panel 1), the interaction mainly indicated that the slope for the semantic condition 
was marginally steeper than the unrelated condition ( = 0.08, t =1.84, p = .07), but not the 
“both” (p = .52), and phonological condition (p = .49). The slope for the “both” condition was 
also steeper from the unrelated ( = 0.10, t =2.49, p = .01), but not the phonological (p = .18) 





Fixed and random effect estimates from the best-fitting model predicting standardized RTs (z-
RT) to identify the target from standardized RTs to identify the prime via progressive demasking. 
Fixed Effects Experiment Predictor(s) F p-value 
 3 Prime Condition 1.14 .332 
  z-RT to identify prime 69.11 <.001 
  z-RT x Prime Condition 2.27 .078 
 4 Prime Condition 0.06 .801 
  z-RT to identify prime 35.26 <.001 
  z-RT x Prime Condition 6.29 .012 
 5 z-RT to identify prime 6.21 .013 
Random Effects Experiment Estimate Std. Error  
Subject 3 0.00 0.00  
 4 0.00 0.00  
 5 0.00 0.00  
Item 3 0.00 .064  
 4 0.00 .067  
 5 0.00 .078  
Residual var. 3 .679   
 4 .667   








Figure 9. Standardized response times to identify the target through progressive demasking as a 
function of standardized response times to identify the prime, across prime conditions and 






The results of Experiment 3 provide clear evidence that prime retrieval processes 
significantly influence subsequent target retrieval. Specifically, failure to retrieve “both” and 
semantic primes predicted failure to retrieve the target word, and successful retrieval of “both” 
and semantic primes facilitated target retrieval. Further, response latencies to identify the 
semantic and “both” primes also predicted accuracy in target retrieval, and marginally predicted 
response latencies to identify the target through demasking. These findings suggest that when 
participants view the target definition, which is semantically related to the preceding prime 
retrieval event, they are possibly reminded of the failed retrieval attempt (Wahlheim & Jacoby, 
2013), which inhibits their current retrieval process. On the other hand, when prime retrieval is 
successful, activation from the prime spreads to the semantically related target, thus producing 
facilitation. Although Experiment 3 provided evidence for the differential modulation of target 
retrieval performance after attempting to retrieve semantic and “both” primes, some of the 
effects in the analysis of response latencies were marginal and need further replication. Thus, in 
Experiment 4, we attempted to replicate this pattern through a stronger priming manipulation, by 




Chapter 6: Experiment 4 
6.1 Method 
6.1.1 Participants 
Fifty-eight young adults (Mage = 19.2 years, SD = 1.2) were recruited from undergraduate 
courses at Washington University and received course credit for participation. Mean score on the 
Shipley Vocabulary Test for younger adults was 33.92 (SD = 3.20), and mean years of education 
was 13.83 (SD = 2.8). All participants were native English speakers.  
6.1.2 Materials 
Materials were identical to those in Experiment 3 with one exception. The stimuli 
consisted of 72 target words, and each target word was matched with only two other words 
which served as semantic or unrelated primes. The semantic primes were the same as those used 
in previous experiments, and unrelated primes were chosen from among the previously used 
unrelated primes in previous experiments.  
6.1.3 Design and Procedure 
A between-subjects design was used, where twenty-eight participants were randomly 
assigned to the semantic prime condition, and thirty participants were randomly assigned to the 
unrelated prime condition. Participants in the semantic prime condition only received definitions 
for semantic primes preceding target retrieval, and participants in the unrelated prime condition 
only received definitions for unrelated primes preceding target retrieval. The experimental 





6.2.1 Effect of Prime Condition on Target Retrieval Accuracy 
Figure 6 displays the mean accuracy for target retrieval for each prime condition. A one-
way Analysis of Variance (ANOVA) yielded no overall effect of prime condition, F1<1; 
F2=2.18.  
6.2.2 Effect of Prime Retrieval on Target Accuracy 
Figure 7 (Panel 2) displays the mean target retrieval accuracy for semantic and unrelated 
primes, as a function of whether the prime was retrieved or not retrieved. We performed linear 
mixed effects analyses to examine the influence of prime type and prime retrieval on subsequent 
target retrieval accuracy, and included overall prime accuracy as a covariate in these analyses, to 
account for differences in retrieval accuracy for the primes. Table 2 displays the fixed effects 
estimates from the final model. Importantly, we observed a significant two-way interaction 
between prime type and prime retrieval (F = 8.71 , p = .003). Follow-up comparisons revealed 
that the difference between correct and incorrect target retrievals was greater when semantic 
primes were retrieved or not retrieved, compared to unrelated primes ( = 0.26, z=2.94, p = 
.003). Thus, when semantic primes were retrieved, they produced facilitation compared to 
unrelated primes, p = .03, and when semantic primes were not retrieved, they produced inhibition 
compared to unrelated primes, p < .001. 
6.2.3 Effect of Prime Demasking on Target Accuracy 
We examined the influence of response latencies to identify the prime through the 
demasking procedure on subsequent target retrieval accuracy using generalized mixed effect 




which excluded 4.6% of the total trials. Table 1 displays the fixed effects estimates from the final 
model. Importantly, we observed a significant two-way interaction between standardized RTs 
and prime condition. As shown in Figure 8 (Panel 2), the relationship between response time to 
identify the prime and target retrieval accuracy was magnified and monotonically decreasing in 
the semantic prime condition ( = -0.11, z =-2.53, p = .01), compared to the unrelated prime 
condition. This effect indicated that faster (slower) identification of the semantic prime led to 
higher (lower) target retrieval accuracy, compared to unrelated primes.  
6.2.4 Effect of Prime Demasking on Target Demasking 
We also examined the influence of RTs to identify the prime through the demasking 
procedure on RTs to identify the target through demasking, using linear mixed effect models. 
Table 3 displays the fixed effects estimates from the final model. We observed a significant two-
way interaction between RT to identify the prime and prime condition (F = 6.29 , p = .01). As 
shown in Figure 9 (Panel 2), the interaction mainly indicated that the slope for the semantic 
condition was steeper and linearly increased, compared to the unrelated condition ( = 0.04, t 
=2.51, p = .01), suggesting that faster (slower) identification of the semantic primes predicted 
faster (slower) identification of the target, compared to unrelated primes.  
6.3 Discussion 
Experiment 4 replicated the results from Experiment 3, and further clarified the specific 
inhibitory influence of semantic prime retrieval on subsequent target retrieval processes. These 
results provide clear evidence for the hypothesis that the memory of a preceding unsuccessful 
retrieval event from the same semantic space as the target inhibits current target retrieval. 




retrieval for the related target word. This suggests that while on one hand, activation from the 
prime spreads to the target word when the prime is correctly retrieved, on the other hand, when 
this prime retrieval is unsuccessful, not only is the prime representation inhibited, but in fact the 
failure to access the prime’s lexical representation from its semantic space has inhibitory 
consequences on subsequent target retrieval from the same semantic space.  
An important question that still remains unanswered is whether this cost of retrieval 
failure is specific to retrieval attempts from the same space in semantic memory, or can one 
extend this phenomenon to other types of retrieval situations. In Experiment 5, we explored this 





Chapter 7: Experiment 5 
 
In Experiment 5, we employed an episodic cued-recall task to investigate the influence of an 
episodic retrieval event on subsequent retrieval from semantic memory. After studying a list of 
word pairs (e.g., BEAR-ALIVE), participants first attempted to retrieve the item (e.g., ALIVE) 
when presented with a cue (e.g., BEAR). Immediately following attempted retrieval of the item, 
they attempted to retrieve the target word from a low-frequency word definition. Preceding word 
pairs were unrelated to the target word. We predicted that if target inhibition only occurs for 
words that are semantically related to the subsequent target (as demonstrated in Experiments 3 
and 4), then successful or unsuccessful retrieval of the item from its cue should not influence 
subsequent target retrieval.  
7.1 Method 
7.1.1 Participants 
Twenty-six young adults (Mage = 19.7 years, SD = 1.3) were recruited from 
undergraduate courses at Washington University and received course credit for participation. 
Mean score on the Shipley Vocabulary Test for younger adults was 31.03 (SD = 3.38), and mean 
years of education was 13.92 (SD = 1.58). Twenty-five participants were native English 
speakers, and the performance of the only non-native English speaker did not differ from the 
average and hence their data was not excluded from the final sample.  
7.1.2 Materials 
The stimuli consisted of 48 target words, and each target word was matched with one 




stimuli used in Experiment 4. The cue-item word pairs were selected from stimuli used by 
Maddox et al. (under review) for their episodic cued-recall task, and we ensured that the chosen 
word pairs were semantically and phonologically unrelated to the target pair they were matched 
with in the current experiment.  
7.1.3 Design and Procedure 
Participants first studied a list of forty-eight word pairs (e.g., BEAR-ALIVE), each 
presented at the center of the screen for 5 seconds. After the first study phase, participants 
studied the word list a second time. We included two study sessions to ensure the word pairs had 
been adequately encoded. In the retrieval phase, each experimental trial consisted of six 
components: cue presentation, item retrieval, item demasking, target definition, target response, 
state declaration and target demasking (see Figure 4). First, the cue and a series of question 
marks were presented at the center of the screen (e.g., BEAR - ???????), and participants 
attempted to recall the item (e.g., ALIVE) or pressed the spacebar when they could not recall the 
item. Immediately after pressing the spacebar, the item was slowly revealed on the screen 
through the progressive demasking procedure. The demasking procedure continued until the item 
was fully revealed for 500 ms, or until the item was identified by the participants by pressing the 
spacebar. Participants then typed in the correct item on the next screen. Immediately after typing 
in the item and pressing spacebar, the target definition was presented for 10 seconds and 
participants attempted to retrieve the target. After typing a response and/or pressing the spacebar, 
participants indicated their retrieval state and subsequently identified the target through the 





7.2.1 Effect of Item Retrieval on Target Accuracy 
Participants first retrieved an item from its cue, and then attempted to retrieve the target 
from its definition. Figure 7 (Panel 3) displays the mean target retrieval accuracy as a function of 
whether the item was retrieved or not retrieved. We conducted linear mixed effects analyses to 
examine the influence of episodic item retrieval success on subsequent target retrieval accuracy, 
and included overall item accuracy as a covariate in these analyses, to account for differences in 
retrieval accuracy for the items. Table 2 displays the fixed effects estimates from the final model. 
Importantly, we observed no reliable effect of episodic item retrieval success on subsequent 
target retrieval performance (F < 1). 
7.2.2 Effect of Item Demasking on Target Accuracy 
We examined the influence of response latencies to identify the item through the 
demasking procedure on subsequent target retrieval accuracy using generalized mixed effect 
models (with a logit link). The same screening procedures as in Experiment 4 were followed, 
which excluded 1.1% of the total trials. Table 1 displays the fixed effects estimates from the final 
model. As shown in Figure 8 (Panel 3), we observed no effect of response time to identify the 
item on subsequent target retrieval accuracy (F = 1.6, p = .20) .  
7.2.3 Effect of Item Demasking on Target Demasking 
We also examined the influence of RTs to identify the item through the demasking 
procedure on RTs to identify the target through demasking, using linear mixed effect models. 
Table 3 displays the fixed effects estimates from the final model. We observed a main effect of 




(Panel 3), this effect indicated that faster response latencies to identify the episodic target 
resulted in faster responses to identify the target. 
7.3 Discussion 
 The results from Experiment 5 suggest that retrieval from episodic memory does not 
influence subsequent retrieval of a target word from a low-frequency word definition. Item 
retrieval performance in the cued recall task did not predict target accuracy, and response times 
to identify the item via demasking also showed no influence on subsequent retrieval accuracy. 
These results are in contrast with results from Experiments 3 and 4, where we observed an effect 
of prime retrieval on subsequent retrieval accuracy for the target, when primes were retrieved 
from the same semantic space as the target. These results indicate that prime retrieval success 
influences subsequent performance only when retrieval is from the same semantic space as the 









Chapter 8: General Discussion 
The present set of experiments investigated the influence of active and passive production 
of related information on subsequent lexical retrieval of a target word from a low-frequency 
word definition. Our results provide clear evidence that attempts to retrieve words from semantic 
memory indeed influence subsequent retrieval of the target word. We now discuss specific 
findings from the current study and their theoretical implications. 
8.1 Effect of Prime Presentation vs. Retrieval 
The results from Experiment 1 indicate that passive presentation of a phonological prime 
facilitates subsequent retrieval of the target word, consistent with previous work (Kumar et al., 
under review; Meyer & Bock, 1992). Importantly, the present set of experiments also examined 
the influence of active processing and retrieval of prime information on lexical retrieval. Our 
results suggest that when the prime is actively processed, through progressive demasking (e.g., 
Experiment 2) or active retrieval (e.g., Experiments 3, 4 and 5), no facilitation from phonological 
primes is observed in subsequent target retrieval. Specifically, when participants identified the 
prime through progressive demasking in Experiment 2, no phonological facilitation in target 
retrieval was observed. In Experiment 3, we found that successful retrieval of semantic and 
“both” primes facilitated target retrieval, and unsuccessful retrieval of the semantic and “both” 
primes hindered target retrieval. The analyses of demasking response latencies further confirmed 
these findings, such that faster identification of semantic and “both” primes resulted in greater 
target retrieval accuracy, whereas slower identification of the semantically related primes led to 
decreased target retrieval accuracy, compared to phonological and unrelated primes. These 




target retrieval, and failure to retrieve semantic primes inhibited target retrieval, compared to 
unrelated primes. These results provide important data regarding the influence of active retrieval 
processes for the prime, on subsequent lexical retrieval. As discussed previously, to our 
knowledge, Cross and Burke (2004) and Oberle and James (2013) are the only two studies that 
have used a similar paradigm to examine the influence of actively producing the prime word on 
subsequent retrieval of the target word from a definition. We now discuss how the present results 
add to these studies.  
 Cross and Burke (2004) examined the influence of actively producing semantic and 
unrelated primes on TOT occurrence. They found that producing the name of a semantically 
related character (e.g., Eliza Doolittle) did not influence TOT occurrence for the name of the 
actor who played that character (e.g., Audrey Hepburn), compared to producing an unrelated 
character (e.g., Sundance Kid). Importantly, as discussed earlier, Cross and Burke (2004) 
excluded trials on which the prime word was not produced, so the effect of retrieving the prime 
was unclear in this study. Our results suggest that the attempt to produce the prime word indeed 
influences the subsequent retrieval process, such that successful production of semantically 
related words facilitates retrieval, whereas unsuccessful production hinders target retrieval. 
Facilitation from successful retrieval of semantic primes, as indicated by the present set of 
experiments, would also explain the higher accuracy rates for the target that Cross and Burke 
(2004) observed after producing semantic primes, compared to unrelated primes. In a similar 
study, Oberle and James (2013) also examined the effect of producing “both” and unrelated 
words that shared the first name with the target word, on subsequent retrieval. They reported 
greater target retrieval accuracy following successful production of “both” primes, compared to 




producing or failing to produce the “both” and unrelated primes on target retrieval. Higher 
retrieval accuracy following production of semantically related words (i.e., the “both” primes) is 
again consistent with our findings of facilitation from successful production of semantically 
related words. Additionally, our results also provide predictions for situations in which retrieval 
is not successful and suggest that failure to produce semantically related words indeed inhibits 
subsequent target retrieval.  
8.2 Facilitation from Semantic Retrieval Success 
Results from Experiment 3 and 4 suggest that when semantically related primes are 
successfully retrieved, they produce facilitation in subsequent target retrieval. Semantic prime 
facilitation is a common finding in lexical decision tasks (Meyer, Schvaneveldt, & Ruddy, 1975; 
Neely, 1976), where processing a word (e.g., doctor) facilitates processing of a related word 
(e.g., nurse). Consistent with the spreading activation account, when a prime word is processed, 
other related words are automatically activated in the memory network, which leads to faster 
lexical decision times for the semantically related target word. This facilitation is observed when 
the prime is passively processed (Kirsner & Craik, 1971), actively attended to (Meyer et al., 
1975) or actively ignored (Warren, 1977). However, none of these studies have examined the 
influence of actively retrieving semantically related information on subsequent retrieval 
processes for the target word. There is some evidence from picture naming studies that suggests 
that production of multiple items from the same semantic category in fact produces a cumulative 
semantic interference effect in response latencies for each successive item (Brown, 1981; 
Howard et al., 2006). In the current set of experiments, participants retrieved a single prime word 
from a definition and we observed facilitation in target retrieval if they successfully retrieved an 




facilitation when the semantically related primes were not retrieved, suggesting that the act of 
successful production in and of itself activated related concepts within the same semantic space. 
When the semantically similar definition for the target word was presented subsequently, the 
retrieval process for the target word benefited from this activation. Importantly, we did not 
observe an effect when phonological and unrelated primes were successfully retrieved. 
Dell (1986) posited a spreading activation account for retrieval in sentence production 
that can potentially account for the present findings, albeit in a post-hoc manner. Dell suggested 
that when a word is selected for production, it is “tagged” as such and it activates other 
semantically related neighbors. After being tagged, the activation for an already selected node 
gradually dissipates. In the current study, it is possible that when the prime word was 
successfully retrieved, the production process tagged the prime word, and activated its 
semantically related neighbors. Given that participants were instructed that the prime word was 
not the answer to the target definition, when the definition for the target was presented, the next 
most activated word in the network, which was possibly the target, was selected for production. 
Since this process of spreading activation is driven by semantics, this facilitation from prime 
retrieval was not observed for phonological and unrelated primes. Thus, consistent with Dell’s 
account, when semantically related primes are successfully produced, they facilitated target 
retrieval, compared to semantically unrelated primes.  
8.2 Inhibition from Semantic Retrieval Failure 
In the present set of studies, we also observed inhibition in target retrieval when retrieval 
of semantically related words (i.e., semantic and “both” primes) was unsuccessful, compared to 
phonological and unrelated primes. Thus, it appears that failure to retrieve a word from a 




the same semantic space. In the paired-associate learning literature, proactive interference is said 
to occur when memory for an initial word pair (e.g., A-B) interferes with the memory for an 
upcoming word pair (e.g., A-D). Wahlheim and Jacoby (2013) proposed a memory-for-change 
account that is particularly relevant to the current set of results. In their study, participants 
studied two lists of word pairs, with word pairs that were either repeated across lists (e.g., A–B, 
A–B), were paired with same cue but a changed response (e.g., A–B, A–D) in the second list, or 
were completely different control pairs (e.g., A–B, C–D). They found that when participants 
could not detect or recollect the change, proactive interference was observed for the A-B, A-D 
pairs, but when change was detected and recollected, proactive facilitation was observed.  
In the current set of experiments, the definitions for the prime word (e.g., A) and target 
word (e.g., A’) intentionally used similar wording to enable access to the same semantic space. 
Thus, the semantic and “both” prime conditions (e.g., A-B, A’-D) appear to resemble the A-B, 
A-D condition in Wahlheim and Jacoby (2013), and the phonological and unrelated conditions 
resemble the A-B, C-D condition. Now consider the situation when the prime word was not 
retrieved. After the failure to retrieve the prime (e.g., B) from its definition (e.g., A - ???), 
participants viewed a semantically similar definition (e.g., A’ - ???) for the target word, and were 
quite possibly reminded of the immediately preceding event (e.g., A-???) due to the similar cues 
(e.g., A and A’). However, when the prime was not retrieved, it is possible that this reminding 
process produced no concrete recollection of the prime word itself but instead reminded them of 
the failure to retrieve, which in turn interfered with the current retrieval process for the target 
word. This result is consistent with the Wahlheim and Jacoby (2013) findings when change was 
not recollected in the paired associate recall paradigm, i.e., participants experienced proactive 




indeed retrieved, the presentation of the target definition possibly reminded participants of the 
preceding successful retrieval event. Given that the prime word had been “tagged” when it was 
retrieved (Dell, 1986), and participants knew that answers to definitions would not be repeated, 
the next most activated word (i.e., the target) in the semantic space was thus retrieved. Thus, the 
reminding process produced facilitation for the target when the prime was recollected, and 
interference when it was not recollected. Hence, to the extent that the prime word and target 
word are accessed from the same semantic space, failure to retrieve the prime produces 
inhibition in target retrieval. An important next step in this line of research would be to 
investigate the magnitude and duration of this inhibitory effect of producing semantically related 
words on subsequent target retrieval. 
8.3 Retrieval from Episodic Memory 
In addition to examining the impact of retrieving information from semantic memory on 
subsequent target retrieval, we also examined whether episodic memory retrieval influences 
subsequent lexical retrieval from definitions. To our knowledge, this is the first study to examine 
the consequences of preceding episodic retrieval on lexical retrieval performance. Specifically, 
in Experiment 5, participants first attempted to recall items from their cues, based on a 
previously studied list of word pairs. Immediately after attempting to retrieve the item, they 
attempted to retrieve a target word from its low-frequency definition. We found that the 
likelihood of correctly recalling the item from episodic memory did not influence subsequent 
target retrieval. This experiment provides important information about the nature of retrieval 
processes that impede subsequent retrieval. To the extent that episodic and semantic memory 
represent different memory systems, it appears that inhibition occurs only when words are 




however, that all the studied word pairs in Experiment 5 were unrelated to the target word, and it 
may be the case that if semantically related words are retrieved from episodic memory, similar 
levels of inhibition would be observed due to semantic interference, as in Experiments 3 and 4. 
However, the memory-for-change account (Wahlheim & Jacoby, 2013) would predict that since 
the prime word (e.g., B) is retrieved from an episodic cue (e.g., A-???), and the subsequent target 
(e.g., D) is retrieved from a different semantic cue (e.g., C-???), no interference should be 
observed in target retrieval, as no “reminding” process is initiated for the episodic cue when the 
semantic cue appears. Further work is needed to examine whether retrieval of semantically 
related words from episodic memory impacts subsequent target retrieval from a definition.  
8.4 Conclusion 
 The present set of experiments provide evidence for a facilitatory influence of successful 
production and an inhibitory influence of unsuccessful production of semantically related 
information on subsequent lexical retrieval from a definition. We also show that the inhibitory 
effect is localized to retrieval of information from the same semantic space, and does not extend 
to episodic retrieval processes. These findings are consistent with a memory-for-change account, 
according to which recollecting the unsuccessful retrieval of semantically related words 
interferes with subsequent retrieval for the target word, whereas recollecting the successful 
retrieval of semantically related words activates the representation of the target word and 
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1 In Experiment 1, there was no effect of prime condition on the percentage of “know” 
responses, F1(3, 105) = 1.97, p = .12, “other” responses, F1(3, 105) = 0.091, p = .97, and “TOT” 
responses, F1(3, 105) = 0.19, p = .90. There was a marginal effect of prime condition on the 
percentage of “don’t know” responses, F1(3, 105) = 2.59, p = .06, which indicated lower “don’t 
know” responses in the semantic condition, compared to the unrelated (p = .001) and “both” (p = 
.09) prime conditions. In Experiment 2, there was no effect of prime condition for “know”, F1(3, 
105) = 1.94, p = .13, “don’t know”, , F1(3, 105) = 1.03, p = .38, “other”, F1(3, 105) = 0.39, p = 
.76, and “TOT” responses, F1(3, 105) = 0.49, p = .69. In Experiment 3, again, there was no effect 
of prime condition on “know”, F1(3, 141) = 0.99, p = .39, “don’t know”, F1(3, 141) = 1.75, p = 
.16, “other”, F1(3, 141) = 0.37, p = .77, and “TOT” responses, F1(3, 141) = 1.24, p = .29. In 
Experiment 4, again, there was no effect of prime condition on “know”, F1(1, 56) = 0.06, p = .81, 
“don’t know”, , F1(1, 56) = .17, p = .68, “other”, F1(1, 56) = 0.002, p = .96, and “TOT” 
responses, F1(1, 56) = 1.14, p = .29. Finally, in Experiment 5, since all primes were unrelated, 
we could not examine the percentage of retrieval states as a function of prime condition. 
2 We analyzed the extent to which the differences in phonological ratings for the 
phonological and “both” primes (see Materials section) influenced target retrieval performance 
in Experiment 1. After accounting for ratings on the phonological dimension, the effect of prime 
condition persisted, i.e., there were reliable differences between the phonological and “both” 
primes (p = .03). This suggests that the facilitation observed from phonological primes cannot be 




compared to the “both” primes. Instead, it appears that the meaning information in “both” primes 
may contribute towards the loss of facilitation observed in Experiment 1 (see Kumar et al., under 
review, for a detailed discussion).  
3 In Experiment 3, we also examined whether the effect of prime retrieval for the 
semantic and “both” primes differed after accounting for differences in the ratings on the 
semantic dimension (see Materials section). There were no differences between the effect of 
retrieval of semantic and “both” primes on target retrieval performance (p =.69) after accounting 
for differences in their ratings on the semantic dimension. In contrast, the effect of retrieving 
semantic primes was still reliably different from phonological primes (p = .03), and the effect of 
retrieving “both” primes was reliably different from phonological primes (p = .02), after 







































abandon to give up 
completely, 










































of a sin to, 








avoid Stay clear 
from; keep out 
of the way of 
someone or 
something 












































Austen Last name of 
English author 















anaerobic Term for 
organisms 
that do not 
use 
oxygen 
misplace To lose 
something 

































acronym a word formed 
from the first 
letters of each 






































































banister a structure 
like a 
fence with 
a bar on 


















Beijing The capital of 























bargain To negotiate 
the terms and 
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corpse the dead body 




















































a way of hiding 
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Prince of 














































Conrad Last name of 
American 


















































Bond in 4 
films 
Cruise Last name of 
American actor 























contract a written or 
spoken 
agreement that 







dawn the first 
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Devil Another name 



















to repay a 
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defect a shortcoming, 
imperfection, 
or flaw 






































differ To not have the 
same traits or 
characteristics 
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foliage The leafy 





folding To bend 
something 
over itself, 















forest A thick growth 
of trees and 
bushes that 





































puppy the noun 
for a 
young dog 














handle a part of 
something 
designed 























or as a 
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accessory 






Holland another name 
for The 
Netherlands 
hoist To raise 
somethin




















































Hitler Last name of 
German 
dictator during 



































the belief that 
needs of each 
person are 
more important 
than the needs 
of the whole 
society 






















interfere to meddle with 
or get in the 




























Jackson Last name of 
American 
singer, called 
the "King of 
Pop", known 



















perjury the crime 
of lying in 
a court of 
law 
litigate to make 
something the 
subject of a law 
suit; sue 
loquacious Tending 
to talk a 
great 
deal; 
locket a small 
case that 
is usually 





laconic a person who 
























Gandhi Last name 
of 
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Mendel last name of an 
Austrian 
botanist known 



















































Last name of 
British rock 
star, who with 
John Lennon, 
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the practice of 
being married 
to only one 
































First name of 
American pop 
singer, known 
for the song 
Like a Virgin 






















Nile North flowing 













part of the 
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to show or 
prove 
something 
































































opaque not transparent, 



















































fancy in a 

















Booth last name 
of the man 
who 
assassinat












the wall of 
a living 
cell 
ed Lincoln 2011 













































placebo a pill given to a 
patient that 
does not have 
any effect 
paragon A person 
or thing 
characteri
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prodigy a child genius 
having 
exceptional 






























about the likely 
course of a 
disease 
























Saigon other name of 
Ho Chi Minh 
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A very tall 
building 












Solo Last name of 
Chewbacca’s 
copilot in Star 
Wars 
























takes the place 
of another 
person, for 
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Tolstoy Last name of 
Russian author 




































tsunami The name 
























typhoon A destructive 

























to Do with 
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boat as it 
moves 
forward 





Walker last name of 
Hellcat's secret 
identity 
Yellowston
e 
National 
park in 
Wyoming 
atop a 
volcanic 
hot spot 
Yesterda
y 
24-hour 
period 
before the 
current 24 
hours, also 
the name 
of a 
Beatle's 
song 
Glacier National 
park in 
Montana's 
Rocky 
Mountains 
Yosemit
e 
National park 
in California's 
Sierra Nevada 
mountains 
 
 
